Introduction
Integrated Reporting (IR) is a relatively new phenomenon in the world of corporate reporting that has gained significant momentum in the last ten years. The International Integrated Reporting Council (IIRC) defines IR as "a process founded on integrated thinking that results in a periodic integrated report by an organization about value creation over time and related communications regarding aspects of value creation. An integrated report is a concise communication about how an organization's strategy, governance, performance and prospects, in the context of its external environment, lead to the creation of value in the short, medium and long term." Its pilot program included, as of 2013, more than 100 large multinational companies supported by an investor network with more than 40 members with the IIRC defining long-term investors as the primary audience for IR. For example, in the US, Pfizer, American Electric Power, Clorox and Southwest Airlines have self-labeled their reports as integrated. Many more though integrate sustainability data in their financial reports, while not labeling them as integrated.
1 While more companies are increasingly practicing some type of IR and more investors are starting to use the reported data we still have a very limited understanding of the effects of IR.
In this paper, I investigate the relation between IR and the composition of a firm's investor base.
Specifically, I hypothesize and test whether firms that practice IR tend to have more dedicated investors and less transient investors, and as a result a more long-term oriented investor base. Anecdotal evidence suggest that such a link could exist. For example, American Electric Power, one of the first companies in the US to self-declare its report as integrated, exhibits an investor base that is characterized by lower portfolio turnover relative to competitors, such as AES Corporation. Similarly, the institutional investors of Dow Chemical, a company that has long integrated sustainability data in its annual report, exhibit low portfolio turnover relative to those of Monsanto, a competitor in agricultural solutions. Moreover, practitioners argue that the attraction of long-term investors is a consequence of adopting IR. While 3 anecdotal evidence suggest the presence of a link and many practitioners argue for its existence, no empirical evidence have been provided to establish such a relation.
IR comes as a response to criticisms that disconnected financial and sustainability reporting are not effective in describing the long-term value creation process inside the organization. Proponents of IR argue that companies should supplement the financial information they are required to report based on accounting standards with other nonfinancial information that is of interest to shareholders, such as on customers, employees, and the environment. Common reasons cited by those making this argument include: (1) financial information is a lagging indicator, a "rear-view mirror" of the company's performance, (2) nonfinancial information can provide insights into the company's expected future financial performance, and (3) for most companies their market value exceeds their book value so additional reporting can provide information on a company's intangible assets that are not captured on the balance sheet.
2 Similarly, proponents of IR argue that separate sustainability reporting, although providing relevant information for multiple stakeholders, is unlikely to be an effective mechanism to communicate to investors a firm's performance on environmental and social issues and how they relate to financial performance (Eccles and Krzus 2010) . The argument goes that in sustainability reports the data are not placed in the context of a company's strategy and business model, are less credible and timely compared to the financial data that are audited at a higher level of assurance and are released sooner, and the concept of materiality is not effectively addressed. Therefore, while sustainability data are argued to be value relevant, the aforementioned factors impede their decision usefulness from an investor perspective.
Many commentators have argued that because IR could be a more effective mechanism to communicate a firm's capacity to create value in the long-term, firms that practice IR might find themselves to look more attractive to long-term investors. However, whether IR indeed is a more effective managerial tool to communicate a firm's long-term prospects is an open empirical question and no evidence have been 4 provided to support these claims. Therefore, I seek to provide empirical evidence on whether firms that practice IR tend to have a more long-term oriented investor base.
My interest in this relation originates from the fact that the type of investors that own the shares of a firm can affect managerial decision-making and corporate value. 3 For example, Bushee (1998) finds that managers are less likely to cut R&D to reverse an earnings decline when institutional ownership is high, but a large proportion of ownership by transient investors significantly increases the probability that managers reduce R&D to reverse an earnings decline. Similarly, Matsumoto (2002) documents that firms with higher presence of transient investors are more likely to avoid negative earnings surprises through earnings and expectations management. Chen, Harford and Li (2007) show that long-term investors are effective monitors and their level of holdings is positively related to post-merger performance and the withdrawal probability of bad bids. Gaspar, Massa and Matos (2005) show that firms with high levels of short-term investor holdings have lower bid premiums and larger post-acquisition underperformance consistent with weaker monitoring allowing managers to proceed with value-reducing acquisitions or to bargain for personal benefits against shareholder returns . Zahra, Neubaum and Huse (2000) show that high levels of dedicated investors are associated with higher levels of corporate entrepreneurship while high levels of transient investors are associated with lower levels. These results collectively indicate that transient institutional investors encourage myopic investment behavior and earning management; in contrast, ownership by dedicated investors serves to reduce pressures on managers for myopic investment behavior.
The analytical model of Bolton, Scheinkman, and Xiong (2005) 5 the CEO to pursue a strategy that maximizes the speculative component by pursuing short-term speculative projects even at the expense of long-run fundamental value. Critically, the more long-term oriented shareholders are, the less likely they are to encourage managers to engage in short-termist behavior.
Practitioners also argue for a link between a firm's investor base and managerial decision making, with many corporate executives and board members fearing that short-term investors encourage short-termism and affect adversely long-term financial performance (Barton and Weisman 2014) . As a result of the evidence above, many executives are beginning to actively seek long-term investors.
I construct a sample of 1,114 unique US-listed firms, for which I have data both on the degree of IR practice and the investor base, between 2002 and 2010. I find that more IR is associated with a more long-term investor base, defined as the difference in the percentage of shares held by dedicated and transient investors. This result holds after controlling for other known determinants of the type of investors owning shares in a firm. Moreover, the results remain unaffected when I control for the quantity of sustainability metrics disclosed by a firm, whether a company issues a sustainability report, follows Global Reporting Initiative (GRI) guidelines, and the economic, environmental, social, and governance (EESG) performance of the firm. Therefore, the effect of IR on investor base is incremental to a firm's sustainability reporting practices and the level of its EESG performance.
I conduct a battery of tests to address potential empirical biases. Specifications that replace industry with firm fixed effects yield very similar results suggesting that a firm-persistent correlated omitted variable cannot explain the association between IR and investor base. Changes models that lag either changes in IR or changes in investor base composition suggest that lagged IR change is correlated with future changes in investor base, although the statistical significance of the association is moderate. I find no significant association between lagged changes in investor base and future IR changes suggesting that reverse causality where a more long-term investor base forces a firm to practice more IR is unlikely to be the source of the documented association between the two constructs.
I show that the strength of the effect of IR on investor clientele is moderated by several variables.
First, I find some evidence that firms with higher price-to-book ratios and as a result more growth 6 opportunities exhibit a stronger relation between IR and investor clientele, consistent with IR communicating information that is valuable for assessing the long-term prospects of a business; information that is needed more for firms with high growth opportunities. Second, I find that the relation is stronger for firms that are not family controlled. Because family firms have been shown to exhibit a long-term orientation and a better performance on environmental and social metrics (Le Breton-Miller and Miller 2006) , one can think about IR and family ownership as substitute signals of a firm's ability to integrate sustainability considerations in the business. Third, the relation between IR and investor clientele is stronger in industries that are under severe pressure from regulation and shifting social expectations. Probably the best example of companies under such pressure are firms operating in 'sin' industries such as alcohol, firearms, and tobacco. I find that for these firms there is a stronger relation between IR and investor clientele. Finally, consistent with accounting theories that emphasize the importance of commitment in disclosure (Leuz and Verrecchia 2000) I find that the relation between IR and investor clientele is negatively moderated when firms have exhibited in the past high volatility in their IR practice.
In addition, I exploit two events to understand how they influence IR and the subsequent composition of a firm's investor base. First, using KLD data I identify firms that experience a sustainability crisis as companies that have a large number of environmental, human rights, product, diversity, and employee related concerns. Past research has shown that these crises serve as a catalyst for firms to engage with sustainability and become more transparent about their environmental or social impact (Eccles, Miller and Serafeim 2012) . I show that firms that have a large number of such concerns subsequently practice more IR and the predicted component of this increased IR is related to a more long-term investor base in the future. I also conduct an analysis to understand the role of investor activism on social and environmental issues. I collect data on all shareholder resolutions filed for US-listed companies related to social and environmental issues and find that firms for which investors file shareholder resolutions on these issues increase their IR score and that this increase in IR is associated with an increase in long-term investor base.
This result suggests that investor engagement is an effective mechanism of promoting IR. This paper contributes to an emerging literature that seeks to understand the causes and consequences of sustainability and integrated reporting. Ioannou and Serafeim (2013) show that mandating sustainability reporting influences managerial practices and improves firms' environmental, social, and governance (ESG) performance. Cheng, Ioannou, and Serafeim (2014) find that firms with more sustainability disclosure face lower capital constraints and as a result better access to finance while Dhaliwal 8 et al. (2011) find that firms with more sustainability disclosure have lower cost of equity capital. This paper documents that integrating sustainability information within the financial reporting context shifts the investor clientele of a firm towards dedicated and away from transient investors.
Moreover, the paper contributes to the literature that examines how companies cater to different types of investors. Bushee and Noe (2000) find that firms with higher disclosure rankings attract more transient investors. They attribute this to the increase in stock liquidity which makes the company more attractive to transient investors. Their emphasis is on transient investors while I concentrate primarily on the direct effect of IR on dedicated investors. Brochet, Loumioti, and Serafeim (2013) show that firms communicating more long-term information during their conference calls have a more long-term oriented investor base and are followed by sell-side analysts that are more likely to issue long-term forecasts. I find that IR is a corporate reporting innovation that serves as an important determinant of the composition of a firm's investor base.
The remaining of the paper proceeds as follows. Section 2 presents the hypothesis development.
Section 3 describes the sample and the data used in this study. Section 4 describes the results. Section 5 concludes.
Hypothesis Development
Information asymmetry between managers and investors present frictions in the capital allocation process restricting access to finance for corporations (Hubbard 1998) . The higher the information asymmetry the more likely it is that investors will ask for a risk premium as a reward for allocating capital to companies under incomplete information (Merton 1987) . Moreover, the higher the information asymmetry the higher are the costs of monitoring for institutional investors further increasing frictions (Healy and Palepu 2001) .
However, investors differ on their time horizons with dedicated investors actively buying and holding stocks for longer periods of time compared to transient investors. Long-term investors are more likely to hold shares in companies that provide more information about their long-term prospects since for them the information is relevant in assessing the value of the firm and in monitoring management over time.
Sustainability information in the form of environmental and social data is a relatively new development that has been increasingly reported by a larger number of firms around the world. Not only the number of companies reporting sustainability information but also the number of investors using this information has been increasing. The number of signatories to the United Nations Principles for
Responsible Investment (UNPRI) has increased from 100 in 2006 representing $4 trillion in assets under management to 1,188 in 2013 representing $34 trillion (Eccles and Serafeim, 2013) . Investor interest in sustainability data is also evidenced by the large number of investors accessing sustainability data on Bloomberg terminals (Eccles, Krzus and Serafeim 2011) . While sustainability data could be relevant over any timeframe, it is often argued that they are primarily informative about the long-term prospects of the business. Consistent with this idea it is primarily pension funds and investment arms of insurance firms, institutions with relatively longer time horizons, that have been the most frequent advocates for disclosure of sustainability data.
Research has shown that disclosure of sustainability data has economic effects. Yu, Du and Bhattacharya (2014) found abnormal stock price reactions around the disclosure of sustainability information. Cheng, Ioannou and Serafeim (2014) found that firms with better sustainability disclosure have lower capital constraints and better access to finance. Dhaliwal et al. (2011) showed that firms experience a decrease in cost of equity capital after issuing a sustainability report. Dhaliwal et al. (2012) found that the issuance of stand-alone sustainability reports is associated with lower analyst forecast error and that this relation is stronger in countries that are more stakeholder-oriented and for firms and countries with more opaque financial disclosure.
While the availability of sustainability data has been increasing, there have been several criticisms of their decision usefulness for investors. Perhaps, the most important criticism has been the lack of placing the data in the context of the strategy and the business model of the company as a result obscuring the relation between sustainability and financial performance (Eccles and Krzus, 2010) . Closely linked is the criticism about the absence of an assessment of the materiality of the different sustainability issues. Surveys of institutional investors suggest that 73% of them disagree that sustainability reporting is linked to business strategy and risk, and 93% disagree that sufficient information is provided to assess financial materiality (Eurosif and ACCA 2013). The lack of link to financial issues is also reflected in the creation of the Sustainability Accounting Standards Board (SASB) whose mission is to develop industry-specific guidance around materiality. Another criticism relates to the credibility of the data since separate sustainability reports frequently obtain 'Limited' assurance instead of 'Reasonable', if any assurance at all. Industry observers suggest that performing an audit of sustainability data is several orders less expensive compared to financial data, because of the lower level of assurance provided. Moreover, timeliness of the data is another concern because sustainability reports typically come out well after the financial reports of the firm.
This timing discrepancy decreases the amount of investor attention with fewer investors reading sustainability reports. Johannesburg Stock Exchange were required to issue an IR or explain why they were not doing so. 
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There is no clear way to measure the number of companies that are issuing integrated reports.
Rather the practice of IR is a matter of degrees. There are companies that are doing more or less IR and firms that practice to a certain extent IR while not describing their reports as integrated . For example, IRRC and SII (2013) found that among S&P 500 companies only seven labeled their reports as integrated but almost all (499) made at least one sustainability related disclosure that was linked to financial performance. Similarly, 65% made a sustainability related disclosure in 10-K with monetary estimates and 54% discussed product formulations to address sustainability challenges. A central tenet of IR is placing the sustainability activities of a firm within the context of an organization's strategy and business model. Therefore, emphasis is given on the material sustainability issues that are most likely to affect the ability of an organization to create value in the future. Materiality is one of the guiding principles in the <IR> framework developed by the IIRC and its importance is reflected in the creation of SASB whose mission is to establish industry-based sustainability standards for the recognition and disclosure of material environmental, social and governance impacts by companies traded on U.S. exchanges. A complementary guiding principle is the connectivity of information; IR should show the interrelatedness and dependencies of the different factors that affect the value creation process inside an organization. 7 Ninety-two percent of investors surveyed agreed or strongly agreed that financial and other sustainability information should be more integrated (Eurosif and ACCA 2013).
Increased relevance of the reported information is not the only potential benefit. IR could raise the credibility of the sustainability data since the information is now part of regulatory filings that are 12 scrutinized by regulators and to a greater extent by auditors. Including sustainability data in an annual report does not necessarily mean that the audit opinion provided for the financial numbers covers the sustainability data as well. 8 However, the integrated reporting process has been shown to improve the credibility and accuracy of sustainability information due to an improvement in the management information systems and control procedures related to the sustainability data (Eccles and Krzus 2010) . Many prior studies have
shown that credible information is more likely to be used by investors. For example, Kallapur and Kwan (2004) examine the value relevance and reliability of brand assets recognized by UK firms, and the stock price reaction to the announcement of brand capitalization. They find that brand assets are value relevant, but the market capitalization rates of brands of firms with low contracting incentives are higher than those of firms with high contracting incentives to capitalize and overstate brand values. Investors perceive brand values disclosed by firms with high contracting incentives as less reliable and as a result impound them less in market prices.
Finally, with IR, sustainability data are reported on a timelier basis since they are disclosed at the same time as the financial data. While annual financial reports are often disclosed 90 days after the end of the financial year, sustainability reports are often disclosed 180 days after. 9 This reporting lag makes sustainability data less timely potentially reducing their usefulness to investors. Past studies document the importance of timeliness to investors. For example, Givoly and Palmon (1982) show that the information content of earnings announcements decreases as the reporting lag increases. Collins et al. (1994) show that lack of timeliness in earnings explains the low contemporaneous relation between earnings and stock 13 returns. A rich literature in accounting documents timeliness as an important qualitative characteristic of accounting information (Basu 1997 ).
Therefore, long-term investors, who are interested in relevant, credible, and timely information for assessing the long-term prospects of the firm, could be more likely to hold shares of firms that practice IR.
These firms presumably provide information that is value relevant in the long-term, decreasing information asymmetry between interested investors and corporate managers thereby decreasing financing frictions and monitoring costs. Thereby, all else equal, I expect long-term investors will be attracted to firms that practice IR.
However, there are a number of reasons why this association might not exist. I separate the reasons to those that are conditional on the presence of sustainability reporting and those irrespective of sustainability reporting. First, independent of the presence of sustainability reporting, IR will not be associated with a more long-term investor base if sustainability data are not value relevant. In other words, if environmental and social performance are not related to financial performance then the environmental and social data are value irrelevant and most long-term investors will ignore them. 10 If this is true then absent of controls for sustainability reporting there should be no relation between IR and the type of investor base. While debate still exists about what is the relation between sustainability and financial performance, nevertheless there is evidence that investors actually seek the data (Eccles, Krzus and Serafeim 2011), sellside analyst perceptions about the implications of sustainability performance on future financial performance have changed over time , and that variation in sustainability disclosure across firms explains variation in access to finance (Cheng, Ioannou and Serafeim 2014) , cost of capital (Dhaliwal et al. 2011) , and analyst forecast errors (Dhaliwal et al. 2012) . Moreover, other studies have shown that mandatory sustainability disclosure decreases information asymmetry (Hung, Shi and 14 Wang 2013) and that voluntary sustainability disclosure generates abnormal stock returns around announcement (Griffin and Sun 2013) .
Second, in the presence of sustainability reporting, IR will not be associated with a more long-term investor base if the provision of the sustainability data as a separate report is sufficient to decrease information asymmetry between interested investors and corporate managers and integration provides no benefit in terms of relevance, credibility and timeliness. If this is true then in the presence of controls for sustainability reporting there should be no relation between IR and investor base. This is plausible given the relatively underdeveloped state of IR in the US and the fact that material sustainability risks and opportunities are rarely discussed in regulatory filings, namely 10-K, in the US (IRRC and SII 2013).
Sample and Data
To construct the sample I collect data on IR from Thomson Reuters ASSET4. ASSET4 is a division of Thomson Reuters that specializes in providing objective, relevant, auditable and systematic sustainability information and investment analysis tools to professional investors who built their portfolios by integrating sustainability data into their traditional investment analysis. It is estimated that investors representing more than $3 trillion of assets under management use the ASSET4 data, including prominent investment houses such as BlackRock. Specially trained research analysts collect 900 evaluation points per firm, where all the primary data used must be objective and publically available. After gathering the data every year the analysts transform it into consistent units to enable quantitative analysis. The ASSET4 database has been used in prior studies to measure sustainability performance or disclosure (Ioannou and Serafeim 2012; Chen et al. 2013 ).
ASSET4 measures "a company's management commitment and effectiveness towards the creation of an overarching vision and strategy integrating financial and extra-financial aspects. It reflects a company's capacity to convincingly show and communicate that it integrates the economic (financial), social and environmental dimensions into its day-to-day decision-making processes." ASSET4 provides a score for a firm's IR ranging from zero to 100. This score is a composite index of different disclosures, such as whether the company "is reporting about the challenges or opportunities of integrating financial and extra-financial issues, and the dilemmas and trade-offs it faces", "explicitly integrates financial and extra-financial factors in its management discussion and analysis (MD&A) section in the annual report", "has set targets or objectives to be achieved on the integration of ESG issues into its strategy and day-today decision making", and "explains how it engages with its stakeholders." I also use an alternative measure of IR using data from Sustainable Asset Management that I describe in the next section.
Between 2002 and 2010 ASSET4 included about 6,036 observations for US-listed firms with available data on investor holdings. I am able to collect all the necessary data to conduct the analysis for almost all firms and after requiring data on all variables, described below, the sample includes 5,726
observations. Average IR score in the sample is 39 with a standard deviation of 29 suggesting significant variation in the practice of IR (Table 1) .
I collect data on types of institutional investors from Thomson Reuters Institutional Holdings.
While ASSET4 is an international dataset, the institutional holdings data are available only for firms listed in the US, therefore the resulting sample includes only US-listed firms. The vast majority of sample firms are US with less than 5 percent being Canadian. Bushee (1998) Apart from IR, I also collect data from ASSET4 on governance practices that have been shown to be associated with investor clientele (Bushee, Carter, and Gerakos 2009) . Specifically, I collect data on whether the board of a company is classified (7 percent of the sample) or staggered (45 percent of the sample), and whether a supermajority vote is required to make decisions (32 percent of the sample).
Moreover, I collect data on the percentage of quantitative sustainability metrics disclosed by a firm out of 121 metrics collected by ASSET4 (Disclosure Quantity), whether a firm issues a separate sustainability report (Sustainability Report), and whether the firm follows the GRI guidelines (GRI). The GRI guidelines are by far the most followed principles for sustainability reporting with over 2,000 companies around the world using them as of 2013. On average sample firms disclose 54 percent of the sustainability metrics followed by ASSET4, 21 percent of the firm-years have a sustainability report and 13 percent follow the GRI guidelines (Table 1) . Controlling for the quantity of sustainability disclosure, whether the firm issues a sustainability report and follows GRI guidelines allows making inferences about the incremental association between IR and investor base that cannot be explained by a firm's supply of stand-alone sustainability data.
I collect from Worldscope a variety of accounting and stock market data that serve as control variables. I include in all specifications as controls a firm's size as measured by the natural logarithm of sales, leverage defined as total debt over total assets, earnings yield, book-to-market ratio, dividend yield, past one-year sales growth, equity beta, stock return volatility, and past one-year stock return. All these variables have been shown to be associated with the investor base of a firm (Bushee and Noe 2000) . Table   1 presents summary statistics for all variables.
The final sample includes 1,114 unique firms and 5,726 observations between 2002 (the earliest year ASSET4 provides data) and 2010. In analyses where I include firm fixed effects I require at least four years of data for each firm in the sample to ensure that there is enough within-firm variation. Imposing this restriction decreases the sample to 649 unique firms and 4,684 observations. The specification includes controls for the quantity of sustainability disclosures. The estimated coefficient on this variable is insignificant suggesting that the number of sustainability metrics a firm discloses is not related to a firm's investor base. The specification also includes controls for whether the firm issues a separate sustainability report, whether the sustainability report follows the GRI guidelines, governance aspects of the organization, and the EESG performance score assigned to each firm by ASSET4 since all of them might be correlated omitted variables. The insignificant coefficient on the EESG performance score is likely an outcome of investors following both positive screening and engagement strategies. In positive screening strategies, investors choose companies with relatively better EESG 18 performance with the expectation that better EESG performance will lead to better stock price performance in the future. In contrast, in engagement strategies, investors choose companies with relatively poor EESG performance with the expectation that after engaging with the company the improvement in EESG performance will lead to better stock price performance. Because investors follow both strategies there is no significant relation between EESG performance scores and investor base.
Analysis and Results

Baseline Results
In the second specification, I include firm fixed effects to test whether potentially a firm-persistent 
Lead-Lag Analysis
While the estimates in Table 3 The first two specifications in Table 4 lag the change in IR and suggest that the lagged change in IR leads changes in LT Investor. In contrast the last two specifications reveal no relation between lag change in LT investor and future change in IR. IR leads investor base rather than the other way round. These results provide evidence in support of a mechanism where firms practice IR and attract investors that find this information most useful for their objectives. 20
Moderating Effects
The results so far suggest that there is a robust positive association between IR and investor clientele. This association is likely to be moderated though by characteristics of the firm. First, I expect that incentives for the supply and demand of IR are stronger for firms with higher growth opportunities. Since the cash flows supporting the current market capitalization of these firms are forecasted to materialize further in the future, information about the long-term prospects of the business is more critical for these firms. I proxy for the growth opportunities of a firm using the price-to-book ratio.
Second, I expect the relation between IR and investor clientele to be weaker for family firms. A long literature argues that family firms have a more long-term orientation compared to other firms and they are more likely to better manage their relations with employees, customers and communities (Le Breton-
Miller and Miller 2006)
. Therefore, I expect that the signaling value of IR is lower for family firms. Twenty percent of the observations in my sample are family firms. I follow Anderson and Reeb (2003) and Villalonga and Amit (2007) and define a family firm as a firm whose founder or a member of the family either by blood or marriage is an officer, a director, or the owner of at least five percent of the firm's equity either individually or as a group.
Third, I expect that the strength of the relation between IR and investor clientele will increase with the magnitude and probability of future penalties and risks arising from changing regulations and changing social expectations that are likely to disrupt a firm's business model. I use a firm's presence in a 'sin' industry as a proxy for the severity and probability of future penalties. Firms involved in alcohol, firearms, tobacco, gambling, nuclear and military business as coded in the KLD database are classified as sin firms.
Twelve percent of the observations are classified in sin industries.
Fourth, I expect that the relation between IR and investor clientele will be weaker for firms exhibiting very high past volatility in their IR practice. Commitment in disclosure has been shown to be necessary condition for credible disclosure (Leuz and Verrecchia 2000) . These firms do not show a commitment in IR thereby decreasing the credibility of IR and its associated impact on investor clientele. I 21 calculate the standard deviation of firm-specific IR over the past three years as an inverse measure of consistency and I designate the top ten percent of the distribution as High IR Volatility. Table 5 presents the results of how these four variables moderate the relation between IR and investor clientele. The relation between IR and LT Investor is stronger for firms with higher price-to-book ratios (PTB) and sin firms. One standard deviation increase in PTB increases the economic effect of an interquartile change in IR from one percent to two percent shift in investor base. For a sin firm the economic effect increases from one percent to five percent shift in investor base. The relation is weaker for family firms and firms with high past IR volatility. For nonfamily firms an interquartile change in IR shifts the investor base towards long-term investors by almost two percent; by comparison the economic effect for the whole sample is one percent. The same is true for firms that do not exhibit high IR volatility. These results show that the relation between IR and investor clientele is predictably moderated by firm growth opportunities, ownership structure, the social legitimacy of the business, and disclosure commitment.
Sustainability Events
Past research attempts to identify what causes a firm to improve its environmental or social performance and increase transparency on those issues. I exploit findings from this line of research to understand how sustainability events lead to increases in IR and how this change in IR relates to future changes in investor base. Specifically, I consider the role of shareholder engagement with the company on environmental and social issues and how firms respond to sustainability-related crises.
Shareholder Engagement
While the results so far suggest that changes in IR lead to changes in investor base rather than vice versa, investor engagement on sustainability issues has been steadily increasing (DB Advisors 2009). An interesting question is whether such engagement is effective in influencing companies to practice IR and in turn whether such investor-led increases in IR lead to changes in investor base. I collect data on engagements by institutional investors on social and environmental issues from RiskMetrics to construct 22 two variables. 11 The first variable, Activism, takes the value of one if an investor has filed a proxy on a social and/or environmental issue for a company or otherwise it takes the value of zero. Eighteen percent of the firm-year observations in our sample have shareholder proposals on social and/or environmental issues ( Table 1) . The second variable, Reporting Activism, takes the value of one if the variable Activism is one and the investor demands that the company reports more information or it takes the value of zero otherwise. Five percent of the firm-year observations in our sample have reporting related social and/or environmental shareholder proposals. I expect that both variables will be related positively to changes in IR. The dataset includes proposals that came to a vote as well as those that did not (e.g., because they were withdrawn by the proponent or allowed to be omitted from the proxy by the SEC). Table 6 shows that indeed investor engagement is positively associated with changes in IR. Both 1 and 3-year changes in IR are related to both activism and reporting activism. The result suggests that in general activism around environmental and/or social issues leads to an increase in the IR score of about 5 or 2 points over 3 or 1-year. Activism that relates also to reporting practices further increases IR by 6 or 4 points for a cumulative effect of 11 or 6 points. The third specification documents a similar effect in a levels specification with firm-fixed effects. Investor activism variables are constructed in this specification as indicator variables that take the value of one for the year on and after investor engagement to differentiate between years before and after the engagement. These are economically large estimates suggesting that activism has a large effect on IR.
Extracting the predicted component from the fixed effects specification allow us to test if this activism-led change in IR is associated with a change in investor base. The fourth specification shows that this incremental IR due to investor activism is related to higher levels of long-term investor holdings. The coefficient on predicted IR, from the first stage in the third specification, is significant and positive. This result is interesting in the light of recent evidence that investor engagements on environmental or social issues lead to operating improvements and superior stock price performance for the firm (Dimson, Karakas and Li 2013) .
Sustainability Crisis
Past research has shown that major concerns about corporate conduct and the impact of a company on the environment or society have been the catalysts for firms to engage with sustainability (Eccles, Miller and Serafeim 2012) . It is likely that such events could lead to more IR as firms attempt to explain how they are dealing with the problems and managing risks associated with future events. I collect data from KLD, a frequently used dataset that provides information on a firm's sustainability performance. KLD provides data on the number of concerns a firm faces regarding human rights, diversity, employee relations, product, governance and environmental issues. I calculate the sum of those concerns and I designated the top quintile of firms as facing a crisis. Firms that face a large number of concerns are more likely to receive negative media attention and pressure from civil society to address these concerns. Indicatively, the number of total concerns for the median firm in my sample is two. The firms I designated as facing a crisis have at least five concerns and up to 18. Table 7 shows that indeed the presence of a crisis is positively associated with changes in IR. Both 1 and 3-year changes in IR are related to the crisis variable. The result suggests that a crisis around environmental and/or social issues leads to an increase in the IR score of about 5 or 1 points over 3 or 1-year. The third specification documents a similar effect in a levels specification with firm-fixed effects. As before the indicator variable is transformed in this specification to take the value of one for years on and after the presence of a crisis. These are economically significant estimates suggesting that crisis has an effect on IR. Extracting the predicted component from the fixed effects specification allow us to test if this crisis-led change in IR is associated with a change in investor base. The fourth specification shows that this incremental IR due to the presence of a crisis is related to higher levels of long-term investor holdings. The coefficient on predicted IR, from the first stage in the third specification, is significant. For example, is it the case that firms that practice IR signal their type only to dedicated investors attracting them or is it the case at the same time that they are unattractive to transient investors.
Attracting Dedicated Investors or Discouraging Transient Investors
The results in Table 8 A few of the results are especially worth noting. First, firms that practice more IR but there is a high volatility in IR tend to attract more transient investors while they are unable to attract dedicated investors. These firms are not committed to IR thereby not attracting dedicated investors. Moreover, the volatility in IR attracts transient investors which are likely to benefit from volatile disclosure practices.
Second, investor-induced IR has a positive effect on dedicated investor holdings but no effect on transient investors. This makes sense because dedicated investor are also the investors that filed the shareholder resolution that led to the increase in IR. Third, the crisis-induced IR has a negative effect on transient investor holdings but no effect on dedicated investors. Dedicated investors seem to be reluctant to increase holdings on companies that practice IR but have experienced a sustainability crisis.
A Preliminary Analysis of Relevance, Reliability and Timeliness
Section 2 hypothesizes that a relation between IR and investor base could be driven by IR increasing the relevance, reliability and timeliness of reported sustainability information. While a robust relation has been shown in the previous analyses, an open question is the relative importance of relevance, reliability and timeliness in driving this relation. Ideally, I would be able to construct variables measuring each one of these attributes and include them in the model to test which variables mediate the relation between IR and LT Investor. IR is capturing increased relevance due to integration but it is correlated with increased reliability and timeliness. To isolate, as much as possible, the effect of relevance I need to include variables for reliability and timeliness.
I proxy for reliability by hand-collecting data on whether the whole report is audited by an external party, if the auditor is a Big 4 firm, and whether the audit firm provides 'Reasonable' or 'Limited' assurance on the sustainability data. Given the size of the sample and because no readily available data exist on reliability and timeliness, I hand-collect data for a subsample. From the set of firms that issue sustainability reports and are included in the firm-fixed effects analysis I collect data on the first 100 companies ranked alphabetically (485 observations). I collect data alphabetically because I do not expect the first letter of a name of a company to be associated with any of my dependent or independent variables of interest. Ten percent of the sample has an external audit, and seven percent of the firms have a Big 4 audit firm. None of the audits provide Reasonable assurance. These low frequencies are not unexpected given that assurance of sustainability data is a relatively recent phenomenon (Simnett, Vanstraelen and Chua 2009) . For this sample, I also hand-collect the reporting lag between financial year end and the date the report was issued to measure timeliness. The reporting lag is on average 172 days with a standard deviation of 36 days. The IR variable is positively correlated with both variables as expected. The correlation with external audit is 0.32, Big 4 auditor 0.39 and timeliness (defined as the natural logarithm of max reporting lag plus one minus reporting lag) 0.28.
I estimate the relations as in Table 3 with all the control variables and industry fixed effects (the fourth specification). In Table 9 I find that the coefficient on IR is still positive and significant (t=2.67)
suggesting that when I control for reliability and timeliness, increased relevance due to increased integration is correlated with a more long-term investor base. I use the two audit variables in separate models as they are highly correlated but the estimated coefficients on the reliability variables are insignificant (Table 9 tabulates the specification with the external audit variable). In this sample, it does not seem that increased reliability due to audit is correlated with a more long-term investor base. Readers should interpret these findings with caution for two reasons. First, this does not mean that increased reliability in IR can be the source of the relation between the IR variable and LT investor. External auditing is just one source of increased reliability. Other sources include improved information and management control systems inside the firm due to the practice of IR and I am unable to proxy for these. Second, as it was mentioned before auditing of sustainability data is a relatively recent phenomenon. It could be that auditing could be significantly correlated in the future as more investors become familiar with the audit practices in this new domain. The timeliness variable loads with a positive and significant coefficient (t=1.98) suggesting that timeliness of sustainability data is correlated with a long-term investor base. When I estimate for this sample the same model but using firm instead of industry fixed effects (Table 3 column 5) the coefficient on the IR variable remains positive but now it is marginally significant (t=1.90) and both the reliability and timeliness variables are positive but insignificant. However, these results using firm fixed effects should be interpreted with caution given the low power of the test due to the decreased sample.
Conclusion
IR is a recent reporting innovation that has gained traction across both the corporate and investor community. In this paper, I examine how the practice of IR affects the investor base of the firm. I find that firms that practice more IR have a more long-term investor base and that this result is driven by having more dedicated and fewer transient investors. Using firm-fixed effects and lead-lag analysis I find evidence supporting a causal mechanism from IR to the investor base of a firm. The relation between IR and investor base is stronger for firms with high growth opportunities, nonfamily firms, sin firms, and firms with not very high volatility in past IR practice. Moreover, I find that investor activism on sustainability issues and the presence of a sustainability crisis leads firms to practice more IR and this change in IR is related to changes in investor base.
While the results I document appear robust to different specifications and variables used, my tests are not designed to address the question of which elements of IR are most effective at attracting long-term investors. As the content of IR becomes more standardized researchers will be able to create content classification and investigate their differential impact. I leave this important question for future research.
Moreover, the paper does not provide any evidence that the information reported in IR allows long-term investors to make better decisions. While I document a matching between firms practicing IR and longterm investors, there is an open question about how these investors change capital allocation decisions based on the information in IR.
It is important to note that IR is a costly activity and we are still not able to establish whether the benefits exceed the costs. So even if a company views attraction of long-term investors as a benefit, the costs should not be ignored. Anecdotal evidence and field data suggest that the most important costs involve investments in improving information systems for sustainability data, acquiring skills and expertise to use the data and integrate them in financial reporting, and increasing cross-functional collaboration inside the organization to produce an integrated report. Proprietary costs from the disclosure of competitive information might also be added to the costs of IR, although no evidence exists to date suggesting that IR increases the proprietary costs of disclosure.
IR is a rare experiment in fundamentally changing corporate reporting that represents a rich area for future research. We still know relatively little about its causes and consequences. More research is needed on what are the motivations of different firms that practice IR. Similarly, more research could shed light on whether and how IR instills 'integrated thinking' inside the firm. While IR should reflect the integrated thinking inside a firm it could also serve as the discipline for managers to change resource allocation decisions inside the organization. Sustainability Reporting Engagement Indicator variable that takes the value of one if a firm has had a shareholder resolution on environmental and/or social issues that relates to reporting of data in that year Sustainability Engagement After Indicator variable that takes the value of one for all years after a firm has had a shareholder resolution on environmental and/or social issues Sustainability Reporting Engagement After Indicator variable that takes the value of one for all years after a firm has had a shareholder resolution on environmental and/or social issues that relates to reporting of data Sustainability Crisis Indicator variable that takes the value of one if a firm ranks in the top 20% of number of human rights, employee related, environmental, product, and diversity concerns in the KLD dataset
Appendix: Description of Variables
Sustainability Crisis After
Indicator variable that takes the value of one for years after a firm ranks in the top 20% of number of human rights, employee related, environmental, product, and diversity concerns in the KLD dataset OLS regressions with robust and clustered standard errors at the firm and year level. The dependent variable is LT Investor which is calculated as the difference between percentage of shares owned by dedicated and transient investors for a given firm and year. All variables are defined in the Appendix. IR is defined as in the appendix except for IR in the third specification which is a measure of IR that ranges from 0 to 4 with higher values representing more integration of environmental and social information in financial reporting. OLS regressions with robust and clustered standard errors at the firm and year level. The dependent variable is change in LT Investor which is calculated as the difference between percentage of shares owned by dedicated and transient investors for a given firm and year. All independent variables are calculated as changes. The first and third specifications calculate changes for all variables over 3-years. The second and fourth specifications calculate changes for all variables over 1-year. In the first two specifications change in IR is calculated for year t-1 while change in LT Investor is calculated in year t. In the last two specifications change in IR is calculated for year t while change in LT Investor is calculated in year t-1. OLS regressions with robust and clustered standard errors at the firm and year level. The dependent variable is LT Investor which is calculated as the difference between percentage of shares owned by dedicated and transient investors for a given firm and year. All variables are defined in the Appendix. OLS regressions with robust and clustered standard errors at the firm and year level. The dependent variable is LT Investor which is calculated as the difference between percentage of shares owned by dedicated and transient investors for a given firm and year. Audit is an indicator variable that takes the value of one if the firm's sustainability report is externally assured. Timeliness is the natural logarithm of max reporting lag plus one minus reporting lag between fiscal year end and date the report is issues publicly. All other variables are defined in the Appendix.
